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Description 
Technical Field 

The present invention relates to a device for per- 
sonal defence against insect attacks. 

Background Art 

Devices and methods to keep mosquitoes and 
other insects at a distance from people and areas have 
been known for some time. Such devices, apart from 
physical screening by mosquito-net or similar means, 
usually repel the insects by means of smell or sound. 

The most effective of these have been found to be 
those which use smell. It is known that it is mainly smell 
which attracts insects to people. In particular, mosqui- 
toes are drawn by emissions of carbonic anhydride and 
water-vapour. 

The first type of known repellent device releases 
substances into the atmosphere which are toxic or 
unpleasant to the insects • e.g. pi retro and its deriva- 
tives - by combustion or vapourization. The main draw- 
back of such devices is that they are in general 
unpleasant and in some cases even toxic, though to a 
moderate degree, to people in the environment. A fur- 
ther disadvantage is that such substances are effective 
in closed spaces, while outdoors or in open spaces they 
are only partially effective or effective in the immediate 
vicinity of the dispenser, with the obvious disadvantages 
that this entails. 

A partial solution to these drawbacks are devices 
which consist of repellent lotions or creams which are 
applied directly to the body. These devices have the 
drawback that the repellent action of the composition, 
once applied, is comparatively short-lived, and the 
chemical substances which form the repellent composi- 
tion come into direct contact with the skin with possible 
toxic or allergic effects. A further disadvantage is that 
the repellent composition must be applied to ail of the 
exposed or lightly protected skin area. 

GB-A-21 98062 discloses packaging material in 
which microencapsulated materials such as animal 
repellant are applied as micro capsules to the surface of 
said packaging material, in a manner that the micro cap- 
sules can be broken during use of the material. The 
microcapsules can also be located within two superim- 
posed portions of the package in an adhesive medium: 
when the portions are separated, they break at least 
some of the micro capsules. 

Disclosure of the invention 

The aim of the present invention is to overcome the 
above mentioned disadvantages by means of a device 
which ensures safe and long-lasting insect repulsion 
without any contact between the skin and the repelling 
composition. 

This aim is achieved by the present invention, which 



concerns an insect-repelling device, of a type contain- 
ing one or more insect-repelling active substances, 
characterized by consisting of a container at least in 
part gas*permeabie, and a plurality of pressure-ruptur- 

5 ing microcapsules containing the said active composi- 
tion within the said container. 

According to a preferred embodiment, the container 
has a layer of material impermeable to gas and liquids 
with an external means of self-adhesion. This layer is 

10 coupled by a known method way to a second layer 
which is permeable to gas and liquids so as to permit 
the passage of vapours of the active substance of the 
repellent composition, once the said vapours have been 
liberated by crushing the microcapsules. 

15 In this way the repellent composition remains within 
the microcapsules until it is used, and direct contact 
between the skin and the composition itself can be 
avoided. 

According to another embodiment, the impermea- 
20 ble layer is coupled with a sponge-like material and this 
material is coupled with said second, permeable, layer. 

Best mode for carrying out the invention 

25 A further advantage is that release of the composi- 
tion can be controlled by gradually rupturing the micro- 
capsules by pressure; in other words, the user can 
initially rupture only part of the capsules and then the 
remainder can be burst once when the initial repellent 

30 effect has subsided. 

The invention will now be described in detail with 
reference to the enclosed drawings which are of an illus- 
trative rather than limiting nature, in which : 

35 - Rg. 1 is a transverse section of a device according 
to the invention; 

Figs. 2 and 3 are prospective views of two other 
embodiments of the device according to the inven- 
tion; 

40 - Fig. 4 is a sectional view of another preferred 
embodiment of the container; and 
Fig. 5 is a perspective view of a plurality of the con- 
tainers of fig. 4 in a ready-for-sale condition. 

45 As already stated, the device according to the 
invention consists of a container 1 which in fig 1 con- 
sists of a layer of gas-permeable material 2 attached by 
a known method, e.g. adhesives or thermo-welding, to a 
layer of material 3 which is impermeable to gas and liq- 

50 uids and is generally made of a plastic material. 

To increase the permeability to gas. the layer 2 may 
contain a plurality of holes 12. 

According to the invention, a plurality of microcap- 
sules 4 containing a repellent composition consisting of 

55 one or more insect-repelling active substances is con- 
tained between the two layers of material. The capsules 
are produced by a known method, e.g. in gelatine, or 
from cellulose derivatives such as sodium carboxymeth- 
ylcellulose or similar materials used for this purpose 
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and known in the art for this; the main requirement of 
the capsule is that it should crush-rupture under light 
pressure such as the user's finger-pressure. 

To use the device according to the invention the 
user bursts some or ail of the microcapsules to release 5 
the repellent composition contained within them. 

Preferentially, none of the composition should come 
into contact with the skin or clothes of the user, because 
the impermeable material 3 prevents diffusion towards 
the user. This aspect of the invention is important in the 10 
case of compositions containing chemical compounds 
which might cause allergic reactions in particularly sen- 
sitive subjects. 

Below the layer of material 3 is a layer of self-adhe- 
sive material 5 of the re-usable type, so that the device is 
can be removed and re-attached to the user (either to 
skin or clothes), or in the vicinity of the user (to a table 
or bedhead). The adhesive layer 5 is protected by a 
layer of siliconized paper 6, which is removed just prior 
to use. 20 

As an alternative to the embodiment described 
above, layers 2 and 3 may be made of the same or of 
similar material. For example, both may be made of 
absorbent material, such as a suitable type of paper or 
non-woven fabric, with the advantage of being able to 25 
regulate the release of the vapour of the active sub- 
stance. In this embodiment, the re-usable adhesive 
layer 5 provides the required impermeable barrier of 
layer 3 of the container. 

Fig. 2 shows another embodiment of the device 30 
according to the invention. 

According to this embodiment, the container 1 con- 
sists of a sachet 7 containing the microcapsules 4 and 
provided with strings 8 or similar means for attachment 
to the person or in the vicinity. 35 

This embodiment allows the adhesive layer 5 to be 
dispensed with. 

Fig.3 shows another embodiment of the device 
according to the invention, where a plurality of contain- 
ers 1 according to Fig. 1 are arranged in line on adhe- 40 
sive material 5 along a single strip of siliconized paper 9 
which functions as the layer 6 in Fig. 1 . 

The strip 9 has adhesive ends 10 and 11 which 
allow the strip to be closed on itself and worn as a 
bracelet, from which the individual containers 1 can be 45 
removed, if desired, and attached to the required place. 
Alternatively the containers can be burst directly on the 
bracelet 9. 

In the preferred embodiment disclosed in fig. 4, 
container 1 is still provided with the same layers 2 to 6 so 
of the embodiment of fig. 1 , but in this case upper layer 
2 is coupled to element 13, made of a sponge-like 
porous material, that is also permanently adhered to 
layer 3. The material of element 13 is advantageously 
made of expanded plastic material, such as expanded ss 
polyurethane or polyethylene, known in the art and 
commercially available. 

The thickness of element 13 is greater than that of 
layers 2 and 3, and element 13 is provided with a hole 



14 that serves as a container for microcapsules 4. 

The advantage of this embodiment with respect to 
that of f ig. 1 , is that it is much easier to be manufactured. 
This is done by first punching a plurality of holes in a 
sheet of expanded plastic material and by successively 
filling the punched holes 14 with capsules 4, coupling 
layers 3 and 2 at opposite sides of said sheet, and finally 
punching sheet and layers to obtain a plurality of con- 
tainers 1 . Most preferably, said containers are not com- 
pletely separated from each other, as shown in fig. 5, to 
provide a small "sheet" of containers ready for sale. 

The active substance in the capsule can be chosen 
from any known insect repellent and is usually selected 
from the following compounds': basil essential oil, cit- 
ronella essential oil, geranium essential oil, lavender 
essential oil, rhodinol, geraniol, citronellol, citral, benzil, 
benzylbenzoate, N-butylacetanilide, Indalone (TM of 
FMC Corp., USA) , N,N-diethyl-m-toluamide, dimethyl- 
carbate, derivatives of cyclohexanol, 2-ethyl-2-butyl- 
1,3-propandiol, 2,5-dimethyl-2,5-hexandid and similar 
higher alcohols, 
phthalates of the formula 



(dr°-°- R 



where R and R' are C1 -C5 alkyles, 
butylesters of bicarboxylic acid of the formula 

H 9 C 4 -O-OC-(CH2)n-C0-0-C 4 H 9 

where n is an integer between 2 and 6, 
and mixtures thereof. 

In the container with the capsules 4 there may also 
be other substances such as inert absorbers or adsorb- 
ers to retain the composition released by the burst cap- 
sules and release it gradually into the environment. 
Such inert substances are preferably chosen from cal- 
cium sulphate, with its various gradations of hydration, 
silicates, calcium carbonate, crushed porous clays - 
both natural and expanded, zeolite and similar materi- 
als. The size of this material particles is preferably less 
than that of the microcapsules and its weight is between 
10% and 45% of the capsules. 

The invention will now be further described with ref- 
erences to the following examples of use: 

EXAMPLE 1 

Three devices according to the present invention 
containing essence of citronella oil were applied to a 
male adult subject. The devices were located as follows: 
one at the nape of the neck and one on each calf, leav- 
ing the head, arms and legs uncovered. 

The subject was exposed in the open in a damp 
area after dusk in the month of August, for a period of 
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1 .5 hours, unprotected in any other way from insects. 

At the end of the period skin lesions due to insect 
bites were counted. 

Then the previously applied devices were removed 
and same subject was exposed in identical conditions 
for a period of 15 minutes. 

At the end of this second period skin lesions due to 
insect bites were counted. 

EXAMPLES 2 to 4 

The procedure described in Example 1 was fol- 
lowed another three times with three different subjects 
using different active substances : 

essence of basil oil for subject 2; 

essence of lavender and citronella oils for subject 3; 

essence of geranium and basil oils for subject 4. 

The results of all four tests are shown below: 



TABLE 1 



XV^CO-O-R 
UI^^J — CO-O-R' 





Protected 


Unprotected 


Subject 1 




5 


Subject 2 




3 


Subject 3 




7 


Subject 4 
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Claims 

1. Insect repellent device, of the type using a compo- 
sition containing one or more insect repelling active 
substance in a plurality of pressure-rupture micro- 
capsules (4), characterized in that it comprises a 
container (1) at least in part gas-permeable, con- 
taining the said active substance within the said 
microcapsules (4). 

2. A device according to claim 1, wherein the con- 
tainer (1) is provided with a portion (3; 5) imperme- 
able to gas and liquids. 

3. A device according to claims 1 or 2, wherein the 
active substance in the capsules (4) is selected 
from the following compounds: basil essential oil 
citronella essential oil, geranium essential oil, lav 
ender essential oil, geraniol, citronellol, citral, ben 
zil, benzylbenzoate, N-butylacetanylide, Indalone, 
N.N-diethyl-m-toluamide, dimethylcarbaie, deriva 
tives of cyclohexanol, 2-ethyl-2-butyl-1,3-propan 
did, 2,5-dimethyl-2.5-hexandiol and similar higher 
alcohols, phthalates of the formula 
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where R and FT are C1-C5 alkyles, 

butylic esters of bicarboxylic acids of the formula : 

H 9 C4.0-OC-(CH2)n.CO-0-C 4 H9 

where n is an integer between 2 and 6, 
and mixtures thereof. 

A device according to claim 3, wherein the said 
active substance essentially consists of essential 
oils selected from : basil, geranium, citronella. lav- 
ender or a mixture thereof. 

A device according to any preceding claim, wherein 
the container (1) further comprises one or more 
absorber or adsorber materials to slow the release 
into the ambient of the active substances. 

A device according to claim 5, wherein said sub- 
stances are inerts selected from calcium sulphate 
at any hydration degree, silicates, calcium carbon- 
ate, crushed porous clays, zeolites or a mixture 
thereof. 

A device according to any previous claim, wherein 
at least part of the container is made of an absorb- 
ent material. 

A device according to any previous claim, wherein 
the said container (1) has a first layer (3) of material 
impermeable to gas and liquids and fitted externally 
with self-adhesive means of attachment (5), said 
impermeable layer (3) being bound to a second 
layer (2), opposite the first, made of gas-permeable 
material, the said microcapsules (4) containing the 
repellent composition being contained between the 
said two layers (2,3). 

A device according to any previous claim, wherein 
said first layer (3) and said second layer (3) are cou- 
pled to an intermediate element (13) of porous 
material having a cavity (14) housing said micro- 
capsules (4). 



10. The use of a device according to claim 8 for repel- 
ling insects. 

Patentanspruche 

1. Insektenvertreibende Einrichtung unter Ven/ven- 
dung einer Zusammensetzung, die eine Oder meh- 
rere insektenvertreibende, aktive Subsianzen in 
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2. 



3. 



einer Vielzahl von unter Druck aufbrechenden 
Mikrokapseln (4) enthalt, gekenn2eichnet dadurch, 
daB sie ein mindestens teilweise gasdurchlassiges 
Behaltnis (1) umfaBt. das die aktive Substanz in 
den Mikrokapseln (4) enthalt. 

Einrichtung nach Anspruch 1 , bei der das Behaltnis 
(1) mit einem Bereich (3; 5) versehen ist, der fur 
Gas und FlOssigkeiten undurchlassig ist. 

Vorrichtung nach Anspruch 1 oder 2, bei der die 
aktive Substanz in den Kapseln (4) aus den folgen- 
den Verbindungen ausgewahlt wird: atherisches 
Basilienol, atherisches Zitronellol, atherisches 
Geraniumfil, atherisches Lavendel6l, Geraniol, 
Zitronellol. Zitral, Benzil, Benzyibenzoat. N-Butyla- 
zetanilid, Indalone. N,N-Diethyl-m-To!uamid. Dime- 
thylcarbat, Derh/aten aus CyWohexanol, 2-Ethyl-2- 
Butyl-Propan-1 ,3-diol, 2,5-Dimethy!hexan-2,5-diol 
und ahniichen hoheren Alkoholen, Phthalaten von 
der Formel 



CO— O — R 



5. 



6. 




CO— O — R 1 



worin R und R' C1-C5-Alkyle sind, 

Butylester aus Bikarbonsauren von der Formel: 

H 9 C40-OC-(CH2)n-CO-0-C 4 H gi worin n eine 

ganze Zahl zwischen 2 und 6 ist, 

und Mischungen daraus. 

Vorrichtung nach Anspruch 3, bei der die aktive 
Substanz im wesentlichen aus atherischen Olen 
besteht, die ausgewahlt werden aus: Basilikum, 
Geranie, Zitrone, Lavendei oder einer Mischung 
daraus. 

Einrichtung nach einem beliebigen vorhergehen- 
den Anspruch, bei der das Behaltnis (1) auGerdem 
einen oder mehrere Absorber- oder Adsorbermate- 
rialien umfaGt, urn das Freisetzen der aktiven Sub- 
stanzen in die Umgebung zu verlangsamen. 

Einrichtung nach Anspruch 5, bei der die Substan- 
zen inerte Stoffe sind, die aus Kalziumsulfat eines 
beliebigen Hydratationsgrades, Silikaten, Kalzium- 
karbonat, zerkleinerten porosen Tonen, Zeolithen 
oder einer Mischung daraus ausgewahlt wird. 



7. Einrichtung nach einem beliebigen vorhergehen- 
den Anspruch, bei der mindestens ein Teil des 
Behaltnisses aus einem absorbierenden Material 
hergestellt ist. 

8. Einrichtung nach einem beliebigen vorhergehen- 
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den Anspruch, bei der das Behaltnis (1) eine erste 
Schicht (3) aus einem Material hat, das fur Gas und 
FlOssigkeiten undurchlassig ist und extern mit 
selbsthaftenden Befestigungsmitteln (5) befestigt 
ist. wobei die undurchlassige Schicht (3) an einer 
zweiten, aus einem gasdurchlfisstgen Material her- 
gestellten Schicht (2) gegenuber der ersten befe- 
stigt ist und die Mikrokapseln (4), die ' die 
Repellentzusammensetzung entharten, zwischen 
den beiden Schichten (2, 3) aufgenommen sind. 

9. Einrichtung nach einem beliebigen vorhergehen- 
den Anspruch, bei der die erste Schicht (3) und die 
zweite Schicht (3) mit einem Zwischenelement (1 3) 
aus pordsem Material verbunden sind, das einen 
Hohlraum (14) besitzt, der die Mikrokapseln (4) auf- 
nimmt. 

10. Anwendung einer Einrichtung gemSG Anspruch 8 
zur Vertreibung von Insekten. 

Revendications 

1. DisposiW repoussant les insectes, du type utilisant 
une composition contenant une ou plusieurs subs- 
tances repulsives pour les insectes dans un grand 
nombre de microcapsules (4) qui se briserrt sous 
I'effet d'une pression, caracterise en ce qu'il com- 
prend un recipient (1) au moins en partie permea- 
ble aux gaz contenant cette substance active a 
I'interieur de ces microcapsules (4). 

2. Dispositif suivant la revendication 1 , dans lequel le 
recipient (1) est pourvu d'une partie (3, 5) imper- 
meable aux gaz et aux liquides. 

3. Dispositif suivant les revendications 1 ou 2, dans 
lequel la substance active presente dans les capsu- 
les (4) est choisie parmi les composes suivants : 
huile essentielle de basilic, huile essentielle de 
citronelle, huile essentielle de ■ geranium, huile 
essentielle de lavande, geraniol, citronellol, citral, 
benzile, benzoate de benzyle, N-butylacetaniiide, 
Indalone. N.N-diethyl-m-toluamide. dimethyl car- 
bate, derives de cyclohexanol, 2-ethyl-2-butyl-1,3- 
propanediol, 2,5-dimethyl-2,5-hexanediol et alcools 
superieurs analogues, phtalates de formule 



CO-0-?s 




CO-O-R 1 



dans laquelle R et R' sont des groupes alkyles en 
Q v5 , esters butytiques d'acide dicarboxyiique de 
formule : 

H s C r O-OC.(CH 2 ) n -CO-0-C 4 H 9 
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dans laquelle n est un entier compris entre 2 et 6, et 
leurs melanges. 

4. Dispositif suivant la revendication 3, dans lequel 
cette substance active consiste essentiellement en 5 
huiles essentielles choisies parmi le basilic, le gera- 
nium, la citronelle, la lavande ou leur melange. 

5. Dispositif suivant Tune quelconque des revendica- 
tions precedentes, dans lequel le recipient (1) com- to 
prend de plus, une ou plusieurs matieres 
absorbantes ou adsorbantes pour ralentir la libera- 
tion dans Pair arnbiant des substances actives. 

6. Dispositif suivant la revendication 5, dans lequel 15 
ces substances sont des matieres inertes choisies 
parmi un sulfate de calcium & un quelconque degre 
d'hydratation, des silicates, un carbonate de cal- 
cium, des argil es poreuses ecrasees. des zeolites 

et leur melange. 20 

7. Dispositif suivant Tune quelconque des revendica- 
tions precedentes, dans lequel au moins une partie 
du recipient est faite d'une matiere absorbante. 

25 

8. Dispositif suivant Tune quelconque des revendica- 
tions precedentes, dans lequel ce recipient (1) 
compren une premiere couche (3) de matiere 
impermeable aux gaz et aux liquides et pourvue 
exterieurement d'un moyen auto-adhesif de fixation 30 
(5), cette couche impermeable (3) etant liee a une 
seconde couche (2), opposee de la premiere, faite 
d'une matiere permeable aux gaz, ces microcapsu- 
les (4) contenant la composition repulsive etant 
contenues entre ces deux couches (2, 3). 35 

9. Dispositif suivant Tune quelconque des revendica-" 
tions precedentes, dans lequel cette premiere cou- 
che (3) et cette seconde couche (2) sont couplees 

a un element intermediate (13) de matiere poreuse 40 
comprenant une cavite (14) pour loger ces micro- 
capsules (4). 

10. Utilisation d'un dispositif suivant la revendication 8, 
pour repousser les insectes. 45 
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